The anti-inflammatory compound lisofylline prevents Type I diabetes in non-obese diabetic mice.
Pro-inflammatory cytokines are increased during the active stages of Type I (insulin-dependent) diabetes mellitus. The aim of this study was to investigate the applicability of using a new anti-inflammatory compound, Lisofylline, to prevent diabetes in non-obese diabetic (NOD) mice. Lisofylline has previously been shown to block Th1 cell differentiation and to reduce IL-1 beta-induced dysfunction in rat islets. Lisofylline was added to isolated NOD islets in vitro, with or without IL-1 beta. Insulin secretion and DNA damage of the islets was assessed. Lisofylline was administered to female non-obese diabetic mice starting at 4, 7 and 17 weeks of age for 3 weeks. Cytokines and blood glucose concentrations were monitored. Histology and immunohistochemistry were carried out in pancreatic sections. Splenocytes isolated from donor mice were intravenously injected into immunodeficient NOD (NOD.scid) mice. In vitro, Lisofylline preserved beta-cell insulin secretion and inhibited DNA damage of islets in the presence of IL-1 beta. In vivo, Lisofylline suppressed IFN-gamma production, reduced the onset of insulitis and diabetes, and inhibited diabetes after transfer of splenocytes from Lisofylline-treated donors to NOD.scid recipients. However, cotransfer of splenocytes from both Lisofylline-treated and diabetic NOD donors did not suppress diabetes in recipient mice. Lisofylline prevents the onset of autoimmune diabetes in NOD mice by a mechanism that does not seem to enhance the function of regulatory T cells, but could be associated with suppression of proinflammatory cytokines and reduction of cellular infiltration in islets. This study suggests that Lisofylline could have therapeutic benefits in preventing the onset of Type I diabetes.